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The mention of t'r'ade nnes, or usg of manufacturers
techriical

diagrams depicting speific eqUipment, or the commercial product in this

module is for illustration
purposes, and does not constitute

t
4

or recommendation for use by Kirkwood Communit)-College4norkby.the Iowa

4Department of Environmental Quality.
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',Module No.
.Module Titlei

Determiatidn'of Ammonia Nitrogen

Approx. Time

12 hours

TOPICS

Introduction

Preliminary Distillation

IntroduCtion to Nessjerization

Determination of And n a (by
Colorimetric Method

Determination of Anviini a by
Ti fri metric Method

Introduction to th Selective Ion
Ammonia Electrode

Determination of Ammonia by
Ammonia Electrode

Review r'
Objective

When the participant completes this modulehe should 'be able to dettervinei

the amount amilonia nitrogen in a water or wastewate\.:r sample by any one

of three methods, nesslerization, titration or ammonia electrode.---.-t:'

Instructional Approach -

Illustrated lecture discussion - laboratory
.1 4,

64'
I

;,.
,

References 1 /
o

,
cStandard Methods, 14th Ed.' -

Effluent Monitoring Phcedures, Nutrients

Methods ,for Chelical Analysis of Maters and Wastes

Sawyer & McCarthy; ,Chemistry. for/ Sanitary Engineers

Orion Research, Instruction Man al Ammonia Electrode

'

4 .
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Instructional Ai ds

EPA slide-tape is available from:

.4,'.

Eileen Hopewell
...National Training Center

.Water Programs Operation .\ NVine A St. Claire St.
Cincinnati, Ohio 45268\ N.

.

Overheads
\

,,

,
. , .

Typed overheads are an example of overhead layout and content. 'For ',clasp -bob;use the oveThead should be constructed using colcifed,' 1/4 inch dry transfer
-letters.

;
Other7overheadsmaY be copied directly.

Handouts

Handouts' may be -copied di rectly. Section

Lab' supplies and apparatus

6 and Section 9.
/

Supplies. -and appar'atusshould
be-supplied per handouts so that partitipants.may work, in groups of 2 or 3.

,
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Module Titles .

Deteminatton of

.7

Apprcrx.

1 hOu

cinia Nitrogen

Sub dole Title:
's :4

Topi*c.:,7

In troduct i on

Objectives: .

When.the participant completes this topic he -should be able to:
I,. List three methods of detertnination -or ammonia nit2. Differentiate' between the three most commonly used

ammonia nitrogen; mel. mg/l. NH, andi.mgil NH3_
3. g. Wain Why most samples muSt,he pretreated by.dis

ammOni determi nati on,1 s made.
4: Identify the range of 'concentrations .applicable to

method,..titrimetric method,: and electrode method.
5. Ifidicate samPling procedures and sample preServati

ammonia nitrogen analysis.

rogen.
units for ,expression of

as N..
ti 1 1 ation ,before the

the- col orlmetri c

on' p ocedures for the

Instructional Aids'

EPA slide- tape :, Determination of Amon') )Hando4: Sample preservation and -Storage
Conversion table, Ammonia units

Overhead Transparencies

In.st.tuttional Approach:

Illustrated lecture -sdiScussion-

References:

. Standara Methods, '14th Ed.
Effluent Monitoring'Piocedures, Nutrients
Melhod§ for Chemical Analysis 'of Waters and Wastc
Sawyer & McCarthy, ehemtstry for Sanitary Enginee

1

I

g ,
Oaks Assignments:

None

I

.
.
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:Topic;

In.s.tructor (notes:

..,..
.Instructor Outline:

Overheid.'

Methods for Ammonia
Page 7

Nitrogen seriee#,
Page 10

Slide Tape

Determination of NH3
3

Handout

Conversion Table
Page 9

Overhead

Conversion
Page 9

Overhead

Table

Interferences
Page 8

a

0

14.

Pr:e4reatment
..c

....,

$

1. Methods

4

a . List t e.three most common oethods of
ammon t nitrogen determinati on

v

Ness le ri zati on -

Ti trtmetri c

'"--firimonia electrode
. ,

b. Describe the three methods-as to-type
of determination.

Nessleri zati on - col arimetri-c
tri Met ri c vol umetri c

lettrode potenti,atetri c

c.- Indicate that there are..ather-mmonia
methods such as the alienate method,*

2". Units of Expression

a., List -t most common 'units of
exp ssfen for ammonia.

. .

b. Di sffe renti ate between the units'

Demonstrate the use of the tonkgrslon V.

table..
4 4"

d. Recontenci. mg /1 ammonia nitrogen as the
standard unit of expression. .1\ A .

a. .Discuss interferences to each of the
ammoni d ni tro§en. test methods:.

b. Describe the distillation method of
pre-treatment.

c. Indicate interferences OA the
distillation methods do ,not'emove.

1 ,

b



Module.lio:

.

. .

Page 7

Topit:

Introdu4ion

Instructor' ilptes:
I 1J7structor Outline:

Overhead

Sensitivity *of llettods
Page 6'

Handout

Samp4 Preservation and
St&age
Pages 1'l 14

Sensi ti vi ty of Method . 4.

Indi cate -the .ranges- bf arriaoni a nitrogeil`
'found-in natural waters and in ,wastewater.

b. List the minimum and maximum toncentrationi,
of, armioni a nitrogen appli cable to each
method.

s I

5. Sampling and storage

a. Discuss sampling for ammonia nitzogen
in natural w ers sand wastewater plants.

b.,.. Discribe sample preservation prockdures
and.holding times.

411
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NESSLERIZATION

sOVERHEAff

a

SENSITIVITY OF METHODS

4

J °
.

I

0.05 t6 1.0 mg/1

% 1

II.. TITRIMETRIC
0.5 to 25 mg /1

1 .

S.'

III. :ELECTRODE
0.02*to 1000 mg/1

r

KITS 0.4 to 2.5 mg/1

4'

I

1." 0. .4

;
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NESSLERIZATION

II. TITRiAETRit

METHODS FOR AMMONIA .NITRJPIEN

.;

i

. .

III. AMMONIA ELECTRODE

COLORMETRICMEMOD USED WITH OR

WIT1OUT A' DISTILLATION, STEP

TITRATION AFTER DISTILLATION

J
POTENTIOMETRIC METRIC METHOD U5ED

WITH',OR,WITHOUT A DISTILLATION STEP

4.

KIT METHODS ARE NORMALLY MODIFICATIONS ,

OF THE NESSLERIZATION `METHOD

.

0
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OVERH;AD

I

/ N N

/

w.

JJ. .
.1. / 0 ) O'A

/ A Al jTL' C

I I L

.
Z Z T R. E

.14. _I S T -0
INTERFERENCES re. R4. c

E 0,4 ,i E0 M R'f
I. L I T./. ,-

A -
, S S H R ----C

9s, S T T E
E. E I .. I L *

N N W T i E

\ .

AROMATIC. AMI NE4

ALIPHATIC AMENES
0

TOBIDITY

RESIDUAL CHLORINE

CYANATE

MERCURY SALTS

WETTING AGE i S

vot,Affill LKALINES

VOLAT E AMINES.
.1%

'7

X

X

X X.

-1X

.

X .
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-

mg/1 NH3 as N

mg/1 NH3as -N

mg/1 NH3 .

mg/ 1 NH3.

mg/1 NH4+

.4.Th7k7

CONVERSION F4TORS

1.22

1..29

.775./

NH3 as N = Ammonia as -Ni trogen

NH
3- Ammonia

NH4 =4 Ammonium

.

,r

,1.06
)

.900.

4

To Ger,

mg/1 NH3

mghypH4+4,

mg/1 413,34 N

mg/1. NH4+

mg/ 1. NH3. as N

..

^

, .

I

I

4
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NITROGEN SERIES DETERMINATION FLOW SHEET

4,

CADMIUM
RED. OF

NITRATE TO
NITRITE

i

. 1,.. i
COLORIMETRIC
' AS .

AMMONIA ,

,,

,

POTENTIO-
METRIC

AS
AMMONIA

COLORIMETRIC
DETERMINATION

iTOTAL NITRATE
AND NITRITE

.

COLORIMETRIC
DETERMINATION

-NITRITE ONLY
®

TITRIMETRIC
. AS

TKN

COLORIMETRIC
AS

.TKKI

POTE:IfIC5-
METRIC

AS
TKN ,

-tiTRIMETRIC
AS,

AMMONIA

--.

a TOTAL KJELDAHL VAL

C) AMMONIA VALUE

® ORGANIC 411ROGEN VALUE

0 NITRITE -VA' "E

(9 NITRATE -VALUE

ORGANIC
NITROGEN

(2:1

4.

MINUS

NITRATE
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e, industrial wastes, or
..

natural waters, is a practical' impossibility..

Complete and unequivocal preservation of samples, either domestic

sewn

' ..

. , .

-

\ I
Page :13: .

. ,.
) SAMPLE PRESERVATION

,C

I

Regardless of the nature of the,sample,, complete stability for every/ .p
.

constituent c,an never be achieved. At best, pservation techniques can only.

retard the chemical',and biological changes thSt-thevitably continue after the
%

sample is removed from ,the parent source. The changes that take place in a
A*

sample are either chemical or biological. In the former case, certain changes

Occur in,the 'chemical_ structure of the constituents that are a function of

physical )conditions. Metal cations may precipitate as hydroxides or form

complexes with other constituents; cations or anions may change. valence states

under certain reducing or oxidizing conditions; other conktituents may dissolve

or volatilize with the passage of time. Metal cations may also adsorb onto .

surfaces (glass,' plastic, quartz,. etc.), such as; iron and lead. Biological

changes taking place in a sample.may chahge the valence o an element or a
t A ;radical to a diffe'rent valence. Soluble 'constituents may be converted to

irior
organically bound materials in -cell structures, or 'cell lysis may result in

release of cellular material into solution. The well known nitrogen and

phosphorus cycles are examples of" biological influence on sample composition.

,Methods of preservation are relatively limited and are intended

generally to (1) retard biological action, (2) retard, hydrolysis of chemical

compounds and complexes and (3) reduce volatility of constituents.
-%.

rreiervationimethods are generally limited to pH control, chemical

addition, refrigeration, and freezing: Table 1 shows the various preservatives

that may be used to retard changes in samples.-

14
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Many water and waste samElps
are unstable: In situations wheee the,

interval between sample collection and analysis, is long enough to produce

changes in eithee the concentration or the physicaf state'of the constituent

to be measured,' the preservation practices in Table II are recommended.

-*TABLE I

Action
.,7

Preservati ve

AgC12

as

Bacterial Inhibitor

Acid (HNO3)
Metals'sglvent, pre-

0 vents precipitation

Acid (H2SO4)

7

Alkali (NaOH)

Refrigeration,

Bacterial Inbitor

Salt formation with
organic bases

Salt formati&I with
volfttle compounds

.

,

Bacterial Inhibitor
.

:1.

. ApPlicable to:

Nitrogen forms,
. , Phosphorous forms --

t

- Metals

INN

Organic samples
(COD, oil & grease

-organic'carbon)

ATmonia; amines

Cyanides, organic
acids-

Acidity-alkilinity,

organic'mat6rials,
BOO, color, odor,
organic.P., organic
N, carbon, etc.

Biological organism
(cOliforM, etc.)

In summary, refrigeration
at temperatures near freezing or,below isN. \

the best preservation technique available, but it is not applicable toall
types of samples.

Therecommended choice of preservatives for various constituents is

'given in Table 2. These choices are bated on-the accompanying references and ,

on information supplied by various Regionil Analytical Quality Control

Coordinators.
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I

TABLE 2 .

,RECOMMENDATION FOR SAMPLING AND PRESERVATION
:.

OF SAMPLES ACCORDING TO MEASUREMENT(1)
.

).

Vol.

Req.
Measurement (m1)

Aci 100 P, G

Alkalinity
e 100 P, G

,

'Voiding --

Container (2) Preiervati ve J Time461_

BOD 'P, Gi

COD"; , 50 P G

Dissolved Okygen
Probe.

Winkler

Nitrogen._

Ammonia:

Kjeldahl

Nitrate

G only

G only

400 G

500 ; P, G

100 ,P,

Nitrite 50 P, G.

Oil & Grease 1000 G only
r

pH

Filterable"

Non-Filterable

. ,..
--Total

.

Volatile iba

Cool , °4° C

4° C,0

Cool, 4° C

to. OH 2

24 Hrs..

24 Hrs.

.6 Wrs. ( 3)

7 Days

Det. non site. No Holding

Fix on site , No Holdi g

Cool; 4° C

H2SO4 to pH 2
24 'Hrs.

Cool; 4° 24 Hrs. (4),
H2SO4 to pH 2.

Cool, 4° . 24 Hrs. (4)
H2SO4 to pH 2

Cool, 4°, .0 24 Hrs. (4)

Cool, 4° C 24 Hrs.
H2SO4 to pH 2

25 P, Cool, 40.0 6. Hrs.
Det. on site

t n
F), G Cool ,C 7 [lays

100 P, . Cool, 49 C
,

7_4ys

100 is P, G Cool, 4°.0 7 Days

.-..P*261 Cool,' 40 C
7 Davy,
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/.TABU, 2 Cont.

'Vol.

MeasureMent
.Req.

° Tin),"(0) -. Container (2) - Preservati
A

:
Settleable Matter 1600 , Pt G ''' None Req. 24 Hrs.

Specific \\
.Conductance 100 P, G 'Cool, 49 C 24 Hrs..
..,

Teriperature 1000 P, G' ,--f Dh, ori site . No Holding ..;,

.1

Turbidity 100 P, G Co61, 4°. C 7 Days

1. More specific instructions for preservation and Sampling arecfoundlwwith

each procedure as detailed in this manual. A general diictissiOn on

sampling water and industrial wastewater May be found in ASTM, Part 23,

p. 72 - 91 (1973).

2. Plastic or Glass

3. If samples- cannot be returned to the laboratory in less than 6;hours and

holding time exceeds this limit; the fin reported data should indicate

the actual holding time.,

4. Mercuric chloride may be used as an alternate preservative at a*\,
concentration of 40mg/1, especially If a longer holding time is required.

However, the use ,of mercuric chlori is discouraged whenever possible.

5. If the sample is stabilized by cooing, it should be warmedlo 25° C for

reading, or temperature cOrrectioli made and results reported at 250 C. '-

6. It has been shown that samples properly .preserved may be held for extended

Periods beioqd the'tecommended holding time:

17
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PP:- no

rtIodule Titlet.

Determination of Ammonia Nitrogen

Approx. Time:

, .2 hours

Submodule Title:

Topic:

Preliminary Distillation

Objectives:

When. the papiciprant
completes this topic he should be able to:,

1. Identify the proper apparatus and reagents needed for the preliminary
dis ti 1 lati on' step the ' ammoni a nitrogen test.2. Conduct a preliminary distillation of ammonia nitrogen.3. Properly store a distilled ammonia sample for the ammonia nitrogen test.

Instructional Aids:

1.aboratory apparatus and reagents listed in handout

onia itrogen procedures1 ,

Nndout:

Overheads

Instructional Approach: 4:4'

Laboratory

4.

Ref'erences:

Standard Methods, 14th Ed
Metho' ds' Ohemip_al Analysis of 'Waters and Wastes (EPA)

'Class Assignments:

Cohduct a preliminary ammonia disti la ion

1.8.
4



Page 18

Module Ho: Topic:

Preliminary Distillation

Instructor-motes: '

,.
Instructor Outline:

Handout: Ammonia'Nifregen
Procedures -.Section 5 and 6
Pages 18 27
Overhead

Ammonia distillation setuR
Page 17

Handout

Ammonia Procedures
) Sections 7.1 - 7.3
-Pages 18 - 27

1. Apparatus and Reagents

a. Show and describe the apparatus needed =
for distillation of ammonia.'

b. Demonstrate the makeup of required
reagents and indicate-the availability
of premade reagentsv-

2. Preliminary Distillation I

a. Dem'oiiiate the .startup and of an
ammonia distillation.

b. Have participants conduct a preliminary
distillation

3. Sample Storage

A )
a. Discuss storage be-distilled ammonia

samples.

1
4

N,

A , r ,

1/41

.1
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CONDENSER

500 ml
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RECEIVING .

FLASK
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1

1.

'NITROGEN, AMMONIA '

(Distflltion Procedure),
Nesslerization Procedure

Titrimetric Indicator Proceddre

Scope and'ApplicatiOn

t

"se

s

1.1 This distillation-metged
'covers thedeteftrifiafion of!Mm6n10-nitrogefi-

.

exclusive of total. Kjeldahl drinkinJ

; -

g, Surface, and saline

,waters, domestic and industrial wastes. It is the method of choice 'e ... '
. ,where economics and sample load do not warrant the use of atitomated

.

equipment:.

.1.2 The Method covers the range from about 0.05 to, 1.0 mg /i NH3 - N71 for.
,

the-c lorimetric procedures, from 1.0 to 25 mg/1 for the titriMetric
,

..4 ,..e-
.

.proc dure nd from 0:.-o5,to 1400 mg/Ifor the electrode. method.

1.3 This method is.desOibed fer- macro glassware; fumoever, micro

distillation 04ipment.inay, also belused.

2. Summary of Method

2.1The sample ts-buffered at a pH of 9.5 with:a borate buffer in order to

decrease hsplysis of manates and organ-IC:nitrogen compounds, and is
then distilted into a solution o;)boricaciid.

The. ammonia in the

distillate can he determined colbrimei'ricallyiy
ne slerizatton,

titrimetricalwith sulfuric acid with the use of
((a

mixed indicator,

or potehtfometrically by the ammonia electrode. The choice between
ttej. first two protedures depends on the concentration-of the ammonia.

3. Sample .Handling and Preserv4ton'

3.1 SampleS may be preserved with 2 ml of,conc:

liter and store/at 40/C:

21-;

44SO4 or 40 mg.HbC12 per

, C'

6
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4. Interferences -,. , . ..,tt 0 ; 0 I' .-.. ..
A4.1 A number of ,irknati a-tic amines, as Well. as other compounds,, ..

4, ,.4 ,
. . 1

0.

both organic,andinorganic, ll-ecause turbidity upon -the addition .
of Kessler reagent, so direct nessleription fi.e..without

0..=

di sti 11 ati on) , his. beel di ssardd as' an official method.i .. ni .0. :' .- ,, _ , ..4.2 Cyanate, which,may be-encountered in certain industrial effluents, .t;

*.. .,-will hydrolyze to some extent even.-at the pH of 9.5 Which distillation :,

is carried out Volatile alkaline comp,,riels,-souch aster in ketones,
aldehydes, and alcohols,,may,cause an'off-color2u6on nesslerization
the distillation, method. Some ofhese,. such' as fonnaltdehifde, may, be

----
eliminated by boiling off at a low pH :(approximately 2 to j)\erior to

., >
_ distillation and nesslerfiation. <;. 1.-

..
. .4.3 Residual chlorine must -also be removed by pretreatment Of, the sample: r " 1

,.

with sodiun, thiosulfate before distinatiOn:. . a. 1 =).
.

N , .
.

t4 lf the sample, has been preserved with i mere ry salt, the:merairy .ion
,,must be complexed with saumthiosuItate, )pr:for to...
distillation:

..... :
5. Apparatus 43q .,

.

- 5.1 An all-glass distilling apparatus withiff'1300°- 10.00 ml flask:I

', -: .. "5.2 Spectrophotomet r or filter photometer for use at 425 nin and

providing a lig t path of 1 cm. or more.

3 Nessler tubes: Matched Kessler tubes'(APHA StandarWabout 300 mm
4:: 47.long, 17 ma ins de diameter, and marked'at '225 trinit"inslde measurement. , .

O .4

from bottom.

Erlenmeyer flases: The distillate" is collect ml ,glast-;
stoppered flasks. These flasks should bb marked at the 350 and the
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,

.

..

,,

. f
...

lieu

N'...

I

, .
.500 ml volumes. With such 'marking, it is not necessary to transfer

the diitillate to voldmetric flasks...

,

1%

...,

6. Reagent

#6.1 Distilled water- should- be free of ammonia. Such wateiA is best
, -

.'prepared by passage through
anion exchange colon contaih-ing, a

strongly acidic cation exchange resin mixed With a strongly basiC.

anion excbangb resin-.
Regeneration of-the column should -be carried

out according- to the
manufacturer's instructions.

kite: All solutions must be miite, with ammonia-free water.P

't
6.2 AmmOnium

Stock soltition:. -
...

1.0 ml = 1.0 mg NH3 - N. Dissolve 3.819 g NH4 Cl distilled' water

and bring-to volume in a 1 liter volumetric flask.

_6.3 Armioni chloride, standard solution:

1 = s .01-mg. Dilute 10.0 ml of stink -solution (6.2). -to. 1 liter

in a volumetric_ flask.

6.4 Bortt acid solution i20 g11): Dissolve 20 g H3803.in-distilled water

and dilute to 1 liter.

6.5MiXed indicator: Mix 2 volumes bf 0.4methyl-'red in' 9,5% ethyl-.,
.

,
'

I
/alcohol with0

.

1 voiume-of''.02% methylene bl.b'e-in
4

95% ethyl alcohol. '4

This solution shOuld.he,prepared fresh every 30 days

Note 2: Specially .denatured ethyl alcohol conforMing to Formula 3k
.

.
or 30 of the U. S. Burftru of Internal Revenue be substituted for

95% ethanol.
a

6.6 Nessler reagentY Dissolve 100 g of mercuri iodide.aucl 70 g ofi/
patassium.iodi,de-4in- a small amount Of water.

,.. ,t , . i ' /:
.

,.. , 23 .

4
/...

,

Add this mixture slowly
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with stirring to aKOpledIolution,of 160:g of Naal ,500 ml of
water. Dilute the mixture-0 1 liter. If this re gent is stoi.ed ,in
a Pyrex tottle out of direCt-sunlight, main stab fe for a

period of up to 1 year.
. $

Note 3: This reagent should give the ckaraZteristic color with
ammonia within 10 minutes 'after addition, and should n ?t. produce a
precipitate with small amounts' of amnia (0.04 g in `a SO ml volume).

6.7 Borate buffer: Add 88 ml of 0.1 N NaOH solutio . to 500 ml of 0.025 M.
° ,..t :,sodium tetraborate:rtlution (5.0 g anhydrous Na2B407 or 9.5' g,Na2B407.

10H20 per( liter). and dilute -to 1 liter..
6.8 SLulfuric acid, standard solution: (0102 N, 1 ml = 0.28 mg NH3,- N').

. 'Prepare a, stock _solution of approximately 0.1 N acid by diluting 3 ml,

of conc. H2504 (spi. gr. 1.84) to 1 liter with CO2 free distilled water.
- - ,c Dilute 200 ml of this solution to 1 liter with CO2 free disotilled water.. .

I16e- 4: An 'alternate and perhaps, pi:eferable method is, to standardize. .
the. approximately 0.1N

.
H2SO4 solution, ogainst a '0.100

,

',N Na2CO3 / s'

solution. ,By proper dilution 'the 0.02.N acid can. then be prepared.
6%8.1 Standardize the approximately ,0.02 N acid against 2.0200 'N Na2CO3

solution. This last solution ist prepar0 by' di ssolvin 1.060 ,g
anhydrous Na2CO3, oven -dried at 140° C, and_diTiuttng- o 1000 ml
with CO2 free-distillek water. '/

*..t
:'6.9 S6di um hydroxide, `1 N:' Dissolve 40.-g NaOff in ammonia -free water and

P dilute to 1 liter.
. 6.10 Dechlorineting reagents: A nunber.4if dechlorinating reagents' may be3.

used to remove residual chlorine kior to distillation. These include:
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O.
a. Sodium thiosulfate (1/70 N):\ Dissolve 4 gi Na2S203 in distilled

_, wate and dilute. to 1 liter. One ml of this solution will remove

-..

,
. 1 mg/l of residual chlorine in 500 ml of sample\ li

b,. SodiUm arsenite (1/70 N).: °DissOive 1,.0 g Naki02 .4\distilled.i-
\- .water and dilute to,1 liter.

2-4
7. Procedure

.

4

7.1 Preparation of equipment: Add 5D0 ml of di tilled water to an 800 ml
Kjeldahl flask. Thg addition of boili* hips which have been

previously treated with' diluteNaOH will peevent bumping: Steam out

the distillation apparattis until the distillate shows no trace of
ammonia with Nessler reagent.

7.2 Sample prepar4tion: Remove the *residual chlorine in the sample by
adding dechlorinating agent equivalent to the chlerine residual. TO

.

400 ml of sample add, 1 N NaOH (6.9), until the pit is 9.'5,1-checking

the pH tiuring eddition with a pH meter or by use of a short r=ange

pH paper.

7.3 Disti.11ation: Transfer: the sample, the of Which has been adjus,ted

to 9.5, to an 80o'nil Kjeldahl flask and add 25 ml of.the borate buffer
(6.7).' Distill 300 mi it the rate of 6 - lO ml/min: into 50-"ml J;,f
2% boric, acid (6.4)\contained-An a 500 ml Erlenmeyer flask.

. t- -

Note 5: The condenser"' tip or an extentiotv: of .the condenser. tip must
r. extend below the leveijof the boricAicid solution,'

. .

Dilu'te the 5iistillate to '500 ml with disiilled water and nesslerize an --.,., ,

aliquot to obtain an ,approximate value of the"Ammonia-nitrogen
' .

concentration. For idncentretioni' abo4 1 mg /l'the ammonia should be

value
determined titrimetricallYt; "Tor. concentrations below this value it is

c. \ ' 4,\ i, -.25 . .1 .._,1, ..
e. . \ .
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determined orilmetrfcally./:The electrode method may also
r
be

7.4 Determination of arrsmonit,i n. distillate: petermi ne the- ammonl a
,.

content of the distillate titrimetrically,' calorimetrically or
pokentiometrically ts_described

4

11*.
.7.4.1 TiVimethc tleterminatton: Add 3 drOps-of the mixed indtcat6c., /5, - ,

f' to the distillate land titrate"the :arriiionia with. the .0a-N, F12$04,
,

matching then.e pointpoint against, a blaiilc.contiinin-g thee same
I- volume of dTs-iilled water and F13803 solution. .

.

"

\ . - ''''
7.4.E gotorime, ri c- determination: 'Prepare a series of Nessler tube.

standards as follows!' ---.---is
ml of ,Standard ,, .

. °
,

. prr"-,
.

., ,,, ,
L a ml = 0.01

.
mg NH - mg NFt3- N1543 ml

0.0

0.5

1.0

2.0

3(.0

5.0

,8.0

o ib.a

4

,

0.005

0.02 .

0.03

0.04

0.05'.
t

N.. 0.08

-0.10

Dilute each' tube to 50 ml with distilled water, add 1.

Netsler reagent;-(6.6) and mix. After 20,minutes read thcsi#16$1
d,erititiesiat 425 nm agaititt thee,blank. From the values obtained,

plot optical density (abserba vs. mg1iO3-N for.the standard
,curve,

12 r""

64
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-

7°. 4. 3 Potentiometricometri c determinati on; Consult the method entitled1 4 ,
, 9° . Nitrogen Ammonia: Selective Ion Electrode Method in this

manual, ,
7.4.4 -It is not imperative that-,all standards be distilled in the same

manner as :the samples; It isc recommended that at least two
standards (a high and, oi) be and compared to similar
values on the curve-to insure that the dist-J4 lation technique
is reliable. If distilled standards do not agree with
undistilled standards the operator, should -find the cause of the,

apfkarent error before proceeding.
7.5-Determine the ammonia.in the distillate by_ nesslerizing 50 ml or an.,aliquot dilUted to 5Q ml and readingthe:optical density at 425 nm as

deitribed above fOr the standards. Ammonia-nitrogen content is read
from the standard curve.

8. Calculations-

8.1 Ti trimeteri c
..

m9/1 NH3 g A X 0.28 x:1000

Where

ml 0.02 N H2SO4 used

S = ml sample,'

8.2 Spectrophotometrie

Ilfg/1,NH,3 N ,A x 1000
x

Where '

= mg NH3 , N,read from'standard carve

.**

)

.

t.
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= ml total distillate
collected, including bori=c acid and dilution

C = ml diStillate taken for nesslerization

D = ml of original sample taken

8.3 PotentiometriC\

mg/1 NH3 N = x,A

Where

A = mg NH3 - Nafrom electrode method standard curve

0 = ml of original sample taken

9. Precision and Accuracy
I

9.1 Twenty-four analysts in sixteen
laboratories ,analyzed natural water

samples containing exact increments of an ammonium salt, with the

*following results:

Increment as

Nitrogen, Ammon i a,

mg/ Mite,*

Precision as
Standard Deviation
6g N/lifer

. e Accuracy as
Bias - Bias -*k
,%

mg N/litti.

0:21 0.122 -5.54 -0.01

0.26:

1.71

0.070

0.244

-18.12

+0.46

v ,
-0.05

0.279 -2.01 '-044

(FWPCA Method Study 2, Nutrient Analyses

'28

as

) NS
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LABORATORY DATA SHEET,,

. -11itrbgent Ammonia Od,termination
(Sample. contains 1.0 to 25.0 mg/1 NH3-N).

Sample No. .Date /Tithe Sampled

t

(Sulfuric acid. 02N M1 4 (0.28) (1000YL

mT

I

Sam

ti

5
Sample Point

mg/iiter NH3-N

Date
An

4

2 9 _

*J
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LABORATORY DATA SHEET

Ni trogen t' Annoni a Determi naitton
(Sample Con-taini. 0.05 to 1.0 mg/li er NH3-N)

5,ample No. Date/Time SampledAse-; 1 Sample Point

(mg of NH3-N ) (1000) (Total Di sti 11 ate* CO,11 ected ml -)
(Sample mT ) X ate Taken Jor.istessreri zati on ml

,
*Incl ude' boric acid plus di luti,on° water

r- 1

mg/1 NH3-N)

4.,
Date

Adalyst

C ' "'

'Or
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Module No:.

Approx. Time:

Module Title:

Determination of Ammonia Nitrogen

1-
45ubmodule Title:

o , Topic:

e30 Min.

Objectives:

Introduction to Nesslertzi

Upon the completion.of this topic the participant should be able to:

1. List interferences to the nessleriiation method of ammonia nitrogen.
analysis.

.
.

.2. Indicate when direct neislerization method' is applicable. ..
3. Indicate why nessleritati6n cannot be used on ammonia nitrogen concentrationsabove one milligram per liter. ,

...
..

.,

Instr.uctronal Aids:
,none

Instructional Approach:

Lecture - discussion,:_

4.

Referetices:

Staridard Methods,, 14th F.d._

0

Class Assignments:

None

31.
4.
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Module No:
Topic:

Introduction to Nesslerization '-

instructor Notes:
Instructor Outline:

4

t ,

h.

. Interferences

a.
Discu.ss-Werferendes to, the neSslerizatior

,method.

tv. Indicate'llow the interferences meY beremoved.

'
2. Direct Nesslerization

a. Describe direct nesslerization and
indicate the type of samples it may
be used on.

3. Discuss problem encountered when the
nesslerization method is used for
concentration of greater than 1 mg/l.

DisCuss problems encountered in diluting,samples down to the 1 mg/1 range.'

32

-0
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I

* Mod e No: . Module Title: ''.:
'4 A

K. Bete rmi nat i on of Arimorli al Nitrogen

.

. ,

Approx.

Submodule Title:

Topic:

' 30 Min . Determi n ati on of Ammoni a by Col orimetri c Method

Objectives::
-I, Upo completion of this topic the participant. should be able to:

1. Identify the proper apparatus and reagents needed for the colfori met ri c(Ness I eri z ati on) method- for am opi a nitrogen.
2. Condudt a ,colorimetri c ammoni a determination given

.proper' test equipment,
reagents, procedures sheet, and predi s ti fled sample.

3. Translate the raw data from the test' into proAer -units of expressiongiven appropri ate_conversioniactors and equations.

I ns tructi ona Aids:

Apparatus and reagents listed in handouts

Handout r

Ammonia Vrociduire

Ammonia Procedures' using kits

Instructional Approach:

Lab

References:

EPA Methods MaRual

/
I,

1

Class .Assi nments:

Perf rm the Ammonia Analysis class in groups

33
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Module No: 1 Topic%

Instructor Notes:

Determination of Ammonia by Colorimetric Method,

Instructor Outline

Handout .

Ammonia Procedures
Sections 5 and 6
Pages 18 -

c

Handout

Ammonia ProcedureS with Kit
Pages 32 - 35

Handout

Ammonia grocedures.
Sections 714.2
.

7.5
8.2

Pages 18 - 27

1. Apparitus and reagents
yr

a. Show and describe the apparatui needed
for hesslerization.

.....monstrate the akeyp of required
reagents and fnd, te the availability

. of premade reagents.

c. Demonstrate t1he makeup of standards and
use...0standard curve.

d. Discuss the use of ammonia ki is .

2. Nesslerizatibn ammonia determination.

Demonstrate the nesslerization method
anti*the . makeup of,a standard' curve.

a.

b. Have participants
conduct.a neiSlerizationo

ammonia determination.

Calculations

a. Demonstrate the conversion of raw data
into standard units.

b. Have participants calculate results.

r

,

34
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4.4

4

NITROGEN, AMMONIA

Distillation Kit Procedure

1. Scope and Application

_1.1 This distillation'method
covers the determinatioof ammonia-nitrogen

exclusive of total Kjeldahl nitrogen, in drinking, surface, and saline

waters, dome'stic and industrial wastes using' commercial. ammonia kits..

1.2 The method covers the range from 1.0 to 25 mg/1..

12. Summary of Method

00"2.1 The sample is buffered at a pH of 9.5 with a borate buffer iorder tb

decrease hydrolysis of cyonates and organic nitrogen compounds, end is

then. distilled into a solution of boric acid. The ?mania is the

distillate,i

3. Sample Handling

3.1 Samples may

s determined with the use of commercially
available kits).

Iand Preservaticit

be preserved with 2 nil of conc. H2 504 pr 40 mg HgC12 per

liter and stored at ,40 C.

4. Intbrferences.

1.7

* .. ,...
4.1 Cyanate, which may be encountered in certain industrial effluents, will.-

. .hydiolyze to some extent even. at the pH of
/

9.5 at',witich, distillation is

carried -out. ,*

A 4.2 Residual chlorine must .also be removed by pretreatment of the .sample

-`""
with sodium thiosulfate

before disXillation. .1

if.theiample has been preser'Ved With a mercury salt, the niercury.ion

must be complexed with sodium ifilosulfate. (0.2 g)'prior to
. Apparatus.

i5.1 An all-glass distilling apparaiUs with an 80V- 1000%10 flask.

35
I



0

At

t,

: Page -.3.5

.5.2 Erlenmeyer flasks: The .distillae is collectsid in,500 ml glas
4 ....

stoppered flasks. T,hesi flasks should be marked at the 350 and the ,
500 ml volurties. With such markingi is.not necetsary_ to(transfer
the distillate to volumetric flasks.

5.3 Of meter and electrodes

. Re a.gets

4.-6.1 Distilled water should be free of ammonia. Such water is best
prepared by passage through an ion.exchange colurm containing a

strongly acidic cation exchange resin mixeg with a strongly basic
anion'exchange resin. Regeneration .of the columg(shoild carried
out according to the manufacturer's instructions.

Note: All solutions must be madewithammonja-tree water:
-' 6.2 Bofic acid solution (20 g/1)-4.issolve 20g H3 B03 in .distilled-

water and dilute to 1 liter. -
.44..

6.3 Borate buffer: .Add 88 ml of 0.1 N NaOH solution to 500,441.0f 0.025,14
sodium tetraborate solution (5.0-g anhydrous Na2B407dr g Nagel.
1.0H20 per liter) and dilut to 1 liter.

Ar* .

-6.4 Dealorinating reagents: A number of dechlorinating ,)..seagents may be .

eused to remove' residual .chlorine prior to distillra4tion. These;include,z
e-4- *kra. Sodium thiosulfate (1170 N): Dissolve 3.5:t-Ni2S203 in 'distilled

water and dilute to l'iiter. ml of thii so lution will retfiove.'
;

t1 srsg/1 'of residual Vorine in, 500 ml of sample.
. .. Sodium arienite (1/7-0A):; Dissolve '1.0 g NaAski distilled

vbter and dilute to' 1 liter.

t .36
'f ;e
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Page 36

7.1 Prepaton of equipbent: Add 500 in .of OSttlle_diwater
Kjeldahl flask.. Tfie additions Of botlin chips which have been

previously treated with dil-Ote NaOH will p ventr_burnp

the distillation apparatus until the..disliol la shows -no trace of

g. -Steam out

ammonia with Nessler reagent.

7.2 Sample preparation. Remove the residital chlorine i the _sample by

,adding dechlorinating agent equisvalent to the chlorine, residual. To

400 ml of sample add 1 N. NaOH (6.9), until the pH is 9.5', checking the
-pH ,during addition with a pH meter or by use of a short range pH- paper.

7.3-Distillation: Transfer the sample, the pH, of which has been adjusted

to'9.5,to an 800 ml Kjeldahl flask' and add 25 ml of- the borate buffer
(6.7): Distill aoa Wat the rate of. 6 10 ml/min. into 50 ml of
2 %' )oric acid (6. contained in a 500 MI 'Erlenmeyer flask.

Note 5: The Condenser tip or in extension of the condenser tip mu's

extend tlelow the level- of the, boric acid softition. . Dilute the.. ; "
distillate to 500'ml with. distilled water and 'nesslerize an aliquot
to)o&tain an.:ap.proxithate Value of ti,ie,'aTonia-bitrogen ,concenfratio\n.

,

\ .7.4 Determination Of ;ammonia tri distillate b e of commercial ki-,, -- --.. ) - -
,sf-' 7.4.1 Dilute the distillate to he'raiige o ki,iiith ionrfree

i\ ' h

5

.. ,

-water., ,...
,,-

7-4.2 Dej,teermi-ne the ammon;i a- concentration follow g direcitions
\., . , . .; , . \. v

" N furnished with the k commercial kit.. .
..,

8. C ctilte the ammonia, level; in "the, original sample ,using the/ ng

formula:
I

Dis
amp e vo ume t' coriter ati on 7 mg/1 NH3 as N

4.7
r
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(CO

r.

to

D = -diluted volume (dilution water + sample)

V = volume diluted

(

38.
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Module No: Module Title:

Determination of Ammonia Nitrogen

Approx. Time:

1 hour

Submodule Title:

Topic:

Determination of Ammonia by Titrimetric Method

Objectives:

Upon the completion of this topic the participant sbould'be able to:

1. Identify the proper apparatus and reagents needed for the ammonia nitrogentest by the titrimetric method.
2. Conduct'a titrimetric ammonia nitrogen determination given proper testequipment, reagents, procedures sheet and pre-distilled sample.3. Translate the'raw data from the test into proper units of expression'given appropriate conversion factorsand equations.

rf

InstructionalAids:
v.

Apparatus and Reagents as listed in Handout (H0-4)
Handout Ammonia Procedures,

Titrime.tric Method (H0-4)
Overheads

Instructional Approach:

Laboratory

References:

Standaed Methods 14th' Ed'
'ProdOct0Procedures,Manual for Water /Wastewater AnalYs,is
by Fisher Scientific Co. W/W77.

/

Class Assignments:

Conduct a titrimetric ammonia determination

I 3 9. 'ea
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Module YO:

4,

Instructor Hotes:

Topic:
.

Determination of Armioni `by TiCrimetri c Method,

0 o

,.

Page-39-

111.=milm.
4' t

Instructor Outline:
if I

Handout

, .

Ammonia Prosedu'res
Ti trametric

Sections 5 and 6
Pages 384 - 42

Handout

Ammonia P ocedure
Ti t eimet i c

Pages 3 - 42

Overhead

Handout
Ammonia Procedures
Ti trametri c

Section 8
Pages 38 42
Page 26

f

4

.
1, Apparatus. and reagents

Show and des crite -the apparatils, /for the,ti trametri c meth.94, w'
"st 4*b. List the reagents needed arid indicate

th'e avai labi 1 i ty f pre-glade reagents .
4 If.

2 . -* Procedure. 4

a. Demonstrate the

b Have pa rttel paht
determiliati.on us

-©

.

trametri c4 method

.perforirar,animoni'a
ng the° titrathetri c-

method. :;\

'3. Ca 1 cul ati ons . ,
.4

,

.:....:... -1

- .

I
a. Demohsti,aer the calcif! attons used -li n ..the

ti t rametri c inethod. .
a

-,t- ; \. '' ,

4.

40'

41.
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NITROGEN, AMMONIA e'
Distillation Titration Procedulir

'CP

-
1. Scope *and.Application

1.1 This distillation
method covers the determination of amnia-nitrogen

exclusiVe of total Kje

waters, domestic and

where economics and s

equi pment.

1.2 The method covers

ppocedure.

ldahl nitrogen, in drinking, surface,,and saline

industrial.wasteS. It is the nethOnd of choice

ample load..do hot warrant the-use of automated%a kte

the range from' 1:Q. to 25 mg /1`-for the titrimetric

2. Summary of Method
14*'

2.1 The Sample is buffered..at -a pH of 9.5 %Oh-a borate buffer in order,
..,,,to decrease hycirolysiS of cyanates and organip nitrogen compOunii,- `'""

and it then distiltled intoa soThtion bf,boric-acid. The ammonia is the4,

diistillitOs determined titrimetricelly with standard sulfuric, acid
to a H'end point of 4.8.

3. Sampl4 Handling and Preservation

3.1 Samg-ties.r'oay be preierifed.with 2 ml of conc. H2 SO4 pr 40 mg HgC12 per,
liter AO .stared at 4° C.

`litterferenc,ei

4.1 Cyanatei whidlf may be encountred in certain industrial effluents,

'hx;ilrolyzito some extent even at the pH of 9.5 at which

distillation is"carrted out..
di

ost.. Residual chlorine must also be removed
byt*retreatinent of the sample

with sodium .thios ulfate before :distillation'

aft

/

4
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4.3 If the sample has been preserved with a-mercury salt, the mercury ion
must be complexed with sodium thiosulfate (0.2 g) prior to
di.sti I lattoni

5. _Apparatus

5.1 An- all-glasts.:Tdist ling apparatus with an 800 - 1000(ml flask.
5.2, Erlenmeyer flas s: The distillate As collected in 500 ml glass-

stoppered flasks. These-flasks should be marked at the 350 and,the
500 ml volumes. With such marking, ft is not necessary to `transfer
the distillate to volumetric flasks.

5.3 pH meter and electrodes

6. Reagents

6.1- Distilled wader should be free of ammonia. Such wafer is best
prepared by'passage thi-ough an ion exchange column containing a'

strongly acidic cation*exchange resin mixed with a strongly basic
anion exchange resin. Regeneration of,the cofumn should be carried
out according to the manufacturer's instructions.
Note: All solutions must be made with ammonia-free water.

6f2 Ammonium chloride, stock solution:. 1.0 ml = 1.0 mg NHS.- N.- Dissolve
6' -3,819 g NH4 lin4distilled water and bring to volume in a 1 'liter

volumetric tl,ask.

6.3 Arrrnonium,sMoride, standard solution: 1.0 ml -= 0.01 mg. Dilute 10.0,m1j
of stock solution (6.2 to '1 liter in a volumetric flask.

. 6.4 Bor3c-.a d solution (20 g/1): Diisolve 20 -g H3 803-in distilled
water and dilute to,1 liter.

6.5 pH buffers 4.00 and 7.00

42
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6.6 Borate buffer: -Add 88 ml of 0.1 N NaOH.soliition to 500 mlof 0.02511
sodium tetraborate solution (5.0 g `anhydrous-N28407 or 9.5"g Na2B407.
1.0H20, per liter) and.dilute to 1 liter.

6.7 Dechlorinatirig reagents: A,riumbet of dechlorinating reagents may be
used to remove

residual chlorine prior to cs ti 11 atfon. These include:
a. Sodium thiosulfate (1/70 N): Dissolve 3.5 g Na2S203 in distilled

water 'and dilute to 1 liter. One ml of this solution will remove
1 mg/1 of residual

chlorine in 500 ml of sample.

b. Sodium arsenite (1/70 N): Dissolve 1.0 g'NaAs02 in distilled water
and dilute to 1 liter.

71 Procedure

7.1 Preparation of Tipment: Add 500 ml of

Kjeldahl flask. The addition of boiling

distilled water to an 4500 ml

chips which hive been

previously treated with dilute NaOH ,will. prevent bumping. Steam out
the distillation apparatus until the distillate .shos.vs no trace of

ammonia with. Ness ler reagent-

7.2 Sample preparation: Remove the residual chlorine in the sample by

adding deehlorinatind agent equivalent to the chlorine residual,: To
400 ml of sample add 1 N NaOH (6.9), until the pH is 9.5, checking the

4pH during addition with-a pH meter or by use of a short range pH piper.
,7.3 Distillation: Transfer the sample, the pH of which hat been adjusted

to 9.5 to an 800 ml Kjeldahl
flask andzadd 25 ml of the borate-buffer

a (6.7). 'Distill 300
*nil at the rate' of 6 -'10.-m1 /min. into 50 ml of

2% boric acid (6.4) contained in a 500 ml Erlenmeyer
"flask:

Note 5: The .condenser tip or an extentian of, the condenser tip must
extend ,bel ow the level of the bori c sol 'Di lute the

. .4 .41!1
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7.4 Determination of ammonia in distillate: Titrate the ammonia withthe

0.02 N H2S.04 to a pH of 4.8 listiftg a pH meter and electrode. Titrate c.
a blank containing the same volume of distilled water,and H3B03

4
solVon.

8. Calculations

8.1 Titrimetric

mcli1NH3 -N =A -8x280
5

N Where

4

A =n1 0:02.N H2SO4 used,to titrate s, mple

B = ml o 0.02 N H2SO4 cased to titrateblank

S ml samp4\

A

-.

44
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LABORATORY DATA SHEET

Nitrogen, Ammonia Determination
(Sample contains 1.O to 25.0 mg/1 NH3 P).

CI a to.

woo

Sample N. Date/Time Sampled
. Sample Point

(Sulfuric acid 10.02N ml ) (0.28) (1000)
=Samp e m

Analyst

mg/liter NH3N

Date

45
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age 45

Module No: iModule Title:

Determination'of Ammonia N,trogen .

Approx. Time:

1 hour

Objectives:

Upod the completion of this topit the participant should be,able to:.
I. List interferences'io the ammonia ion electrode.2, vE,xplain how the known addition method le analysis workIndicate when distillation is requiredivfore analysis for ammonia withthe ammonia electrode.

Indicate how to check the slope of the aimilania electrode.
1

SubmaUle Title:

'Topic:

l'introdUction to the Selective Ion Ammonia Electrode

Instructional' Aids:

Handour N
. Known addition

Ammonia Electrode Method

Overheads ik

Instructional_ Approach:

Illustrated lecture discuSsion
O

References:

InStruction Manual, Ammonia Electrode by OrionOrion. Methods Hook
EPA- Me thods ..Manual

Class Assignments:

.:46
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Page AF

Module iso:

A>4

Introductiom to thg Selective ion Ammonia Electrode

I1IStrUtt0'r NOtCS:

Handout.

Ammonia Electrode Mettiod
Section 1 - 4
Pages 49 -.52

Known addition
Pages 45 - 46

r

'1

// NH3 Elecetr47 ode
Pag,

Ass.embly Instructions
Page 48

\

Instructor Outline:

. Interferences

-a.' Describe types of interferences to the
ammonia electrode. j

b. Indicate how they may b4eliminated.;
2. Itnown Addition

a. Describe the known addition methog of
analysis.

' b. Demonstrate the known addition method.

3. S1 ope_

..,,t a. Demonstrate
electrode.

how to check the slope of an

4
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Page '47

KNOWN ADDITION

Known addition is cdnvenient for measuring occasional samples, because
,no calibration is needed. Since an accurate measirrement. requires that the
Concentration proximately, do.u,ble as a result of the addition, sAmpcle

.concentration must be known within a factor of three: Total ,concentration'
.

Of ammonia can be measured-i-nthe absence of comolexing agents down' to 7,
6 x 10-5 M pprp NH3 or 0.8 ppm N) or in the presence of arla e excess
(50 to 100 'dines) 'of complexing agent. Known addition ts a convenient Check-
on the results of direct measurement.

1. Prepare a standard solution about' 10 times as-concentrated as 'the 'sample
concentration by diluting 1000 ppm standard.

. Add 1 ml 16 M,NaOH to 100 ofsamp,e and pl electrode in 'this
solution. When checking a direct rn6asureme leave the electrode'in
100 ml of thesame sample. soluti,tn used for .direct-measurement..

.1fSe

etic stirring throughout
4o3ts

-31 4' Turn function switch to L

known addition procedure.

Set the reading to 000.0.
4

a

Pipet 10 ml of stand d into the sample. Stir thoroughly. Record the-.

414t,

. N

,potential, E.

5. From the

4

le find the cancentrationratio, Q, that corresponds.to the ":
cha e in potential, E. To determine' the original total sample
concentration, multi Q ,by the concentration of the added standard:
Co = QCs

Where'

Co = Total, sample conctintration

Q = Reading from known addition table
Cs = Ooncentratioli of lidded standard

48
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a

Page *4A

6: To check a direct measurement,-compare
results,of the two methods,. If

they,agree within t4%, the measurements
are*obably_good. the known

addition result is much larger than the direct
measurement, the sample4

may contain complexing
"agents.

-e,

For example, suppose the addition of '10*ml 100 ppm standard solution'
caused a potential change of 17.8 mv. The correSOondthg Q vaUe from
the table is Q.0834. TotatIlample concentration 'is':

Co = 0Ci

= 0.0834 x 100

= 8.34 ppm

If a previous
direct measurement had given a concentration between 8:0

and 8.6 ppm, 'the result is probably good.

4

49:
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ASSEMB4Y INSTRUCTIONS

4

/
ter

5°

1

I `:

top cap

"0-ring
4,

4e

vent

inner body

outer body

red 0-ring
7-"*".

spacer (black

Membrane
down)

bottom cap
bottom cap
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/

A

NITROGEN,' AMMONIA
,

(Selective Ion EleCtrode Method)\ i ,
! .

1. ScOpe and Ar lic'ation

1.1. This 'met od is .applcable to the measurement of ammonia- nitrogen inaw

drinkinl,',surface, and saline waters, domestic and industrial wastes:
1.2 This meth d covers the

range' from 0.03 to 1400 mg NH1 - N/1. Color'
and turbi ity have no effect on the measurements

and distillation is
not nece4ary.

2. Summary of MethOd
A

2.1 The ammonia is deteimined
tentiometrically ,using a selective iork,i,

ammonia electiode and a pHoneter having an expanded - millivolt scale,
or a ,s peci ftc ion "meter.

-,

22.2 The ammonia
'e)ectrode Uses a hydrophobic.g.as-permeable

membrane to
.,4

separate the-s-ample
solution 'from an ammonium chloride internal

,

solution: Armxini a i n the' S ample, d,fftyroughthe membrane and
e . <alters the pH of the i,ntirrial

solutiorv, which is. sensed by a -H
,

, ,

J
electrode.' The,constan't level of chlod:de in the internal solution,
is 'sensed by a:Chloride Selective- COO- electrode-which acts. as the
ieference'lelectrode.

,, . -
- .,..' Sample Handling

and rreser'vatioti
.

, ,,

. ,., ., . \4 1 '
A 40

.
I ' .

3% 1 "P rqs e rye' 6y
refrigeration at 44 C; aha'.3yze within.

24 hourS.- If1
,-- .-. tr-

'r -., .

..
., , .

:..longer htilding times are 'des4ed,
-preserve with 2 ml ton'C. ,i2SO4z

x.
(pH.2),,

.4.., Interferences
''',

. ,

. .

. ..
.

, .

., ' 4.1 Vo-1atFle aminesfact es a positive
_interference.... ,

..1. ,,, ..i ':.. ' ..s.
. I' ''' . P...

52: , .
I .. /I..

if 0......4.,/ . .: , 5.. o .
I 1 f

,
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Page 52

4.2.Mercury interferes by forming a strong complex with.ammonik. Thus. . the samples cannot be preserved with mercuric chloride.
y.5. 'Apparatus

. , ,
a

5.1 Electrometer (pH meter)' with expanded'mV scale. or a specific ion meter;'
5.2 Ammonia selective electrode, such as OrionModel 95 - 10 or EI,L,Model.

8602:12.

5.3 Magnetic stirrer-, thermally insulated, and Teflon-coated stirring bar.'
6. Reagents

s 6.1 Distilled water: Special precautions -must be taken to insure .shat the
cl.istilled.water is free 'of ammonia'''. This is accomplished by passing
distilled Water. through'''an. ion exchange cOlOmh Containing a strongly

3 'acidic cation exchange resin mixedwith,a stro ''ly basic anion exchangei ,

.i .resin.
. k..J

i 1 -6.2 Sodium hydroiide, 1QN: Dissolve -400`g of sodium hydroxide in 80C\,m1'. of
.. distilled water: Cool and ,di lute Ao 1 liter With distilled water\ (6-.1).'
:6.3 Ammonium chloride, stock solution:: 1.0 mr= 1.0 mg NH3 - N. Dissolve-,

. 3.819. 9 74 c1 in water and bring- to volume in a 1 liter 'voluire)tric4
-.N. ...-

flasi usi-ng.d,istilled'Qs (6.1). . ...
,
_.-

6.4 /VrimOnium chloride, standard solution: '' 1.0. ml = -0.01 mg NH3 - N.,

Dilute 10'..0'ilt1 of the stock solution (6.3) to 1 liter with distilled,
water (6: :1) inii volumetric, fl'Osk. ,

. . i
Note 1:. When, an.e11)2ing saline waters, 'standards must be made up. in"

j/

(...-...-

synthetic oceakw iater (SOW); found n Nitrogen, Ammonia; Automated'
.

,

Colo ri met ri d Phen ate Method.

7. 'procedure

7.1 PreAraticin of standards-r--- Prepare a series of Stan solutions--;.



4.

ti

e

/
, . covering theloncentrati on range of thi,Samples-bio diluting* either 1. 2

.
. the stock or standard solutioks4f ammonium -..ctilOri.de:,.. \, ,

.
P.7a Calibration of electrometer: Place 100 ml of each standard solution in

clean 150 mlbeake Ime se 'electrode into standard
P<-*

concentration and add 1 ml of 10N sodium hydroxide sorutlon while
Keep electrode in the solution, until a stable reading

1 eft
Node 2\:\ The' pH of the. solution after the addition of NaOH must be *.

aborie. 11. Caution: Sodium hydroxide must not be added. prior to

electrode immersion), for ammonia may be lo rom a i s a solution.
7.3 Repeat this procedure with th remaining standards, go ng from lowest

to highest concentration. Using semilogarithmic graph paper, plot the
concentration of armonian mg NH3NH3- N/1 on the log axis vs. the,.
electrode potential developed in the standard on the linear a)iis,-

,sta'rtig with the lowest concentration at the bottom. of the scale.
1 .,7.4 Calibration of,a specIfif iorrIneter:- Follow the'di.rections of'the
,r.;-, . 7r---1. .

.
. .

manufaCturerlor the operattob of the instrument. ii , .

Sample measurement: 'Follow-the procedure in (7.2) for 100 ml of
'''"t $?',, samp0

,le'

and convert the potential reading to the ammonii(c-cncentration:
,' -

using, the standard curve-.---If a specific ion meter is- usec, read he
ammonia levelrdirectly in mg NH3 - k/1: °7

-
\--1 8.. Precision and ACcuracy

..= - .a 8.1 In a single laboraory (MOtiARL),--usl-ng surfacee *ate's-, saniples at ...., ....-04,
& .

_ ,

.
,

v . concentrations -of 1.00, 0.77, 0'.15; ancf 0.13 cg NHS - N/1 ,' .,

A

A ik standard deviations werii....t0.011, ±,O. respectivefy .
4

-e.
-.-. s . . e, ,

1., 4 ... . 54 ,
......0 ,
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4

8.2 'In a .singli laboratory .(MDQARL),
using surface water samples at

concentrations of 0.19 andlr.'13 NH3 - 'N /1,. recoveries were 96% and'

91% respectiyely.

BIBLIOGRAPHY
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4
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ModuliNo: 1- Module Title:

Determination' of Ammonia Nitrogen

Submodule Title:

I

.

Approx. Time:

2 hours . 1

i

.

.
.

.

r-
Topic: ,.- ,

.

.1'

,

Determination of 'Ammonia using Ammonia Electrode

Objectives: ,
- ,

Upon'the completion of this topic the participant should be able to: ..

4

1. Identify the,proper -apparatus and reagents needed for,the ammonia nitrogen
test by selective ion electrode..

2. Conduct an ammonia nitpugen test using the.4mmopi-a electr9de td produce

a calibration graph from known standards and compare t sample to the
knowns using the calibration gi-aph.

3. Conduct an ammonia nitrogen test using the ammonia elec rode by known,
addition methods.

4. Translate the raw data from the selective ion electrode methods into '

appropriate methods'of expression. r

.

ns ruc Iona s;i.s: -
,

>
.

,

Handouts :

s.
.

.
.

.

.

Known addition ,methods. ,

.

Ammonia Electrode Procedure .

. ,

.

Instructional ApproSCh:'
. . .

.

":
,

.. .
.

%Laboratory .
,

. _

, .

..
,

.

:...4. -

,

References: .

I.
, .

.

EPA I16 thods tlanual- , -
.

Instr.pction'Marnolt, Ammonia Elettrocle .

, ,-,

:

.

\ ,
Yf

". ..0, % .

, .

Class Assigilments:, ,

- y .,
. . _ .

4Conduct an ammonia test usipg the ammonia electrode
2,- . .

-

. :
,i

tZt:t
-,:,
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Module lia:

Insti-uctprjiotes:

Determination of"Ammonia using Ammonia Electrod

Instructor Outline:

O

Handout

Ammonia Electrode Procedure
Section 3 - 6.

Pages 49,- 52

Handout

Pages 49 -

Ammonia Electrode Procedure
Section 7

.5.

1. :Apparatus and reagents

,a. Show and describe the apparatus needed
for determination of ammonia with an
electrode.

b. Demonstrate the makeup of required
reagents and indicate the availability
of premade reagents:

.- Ammonia Determination

# Demonstrate the amniqpia nitrogen test
using the.ammonia-electrode.

b. Have participants c nduct an ammonia
nitrogen test using the,ammonia
electrode.

3. Cilculations

a. Demonstrate-the convelsion,of raw data
,into standard -units..

b. HaVe participants calculate results.

4,
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Module No:

Approx. Time:

1 hr

Module Title:

Diterminatim of AMMonii Nitrogen,

.10

Submodule

' Tdpic:

I
Review

Objectives:.

Review of all objectives in modiae

instructional Aids:

All handouts used in module
on,

;fistructional Approach:

Discussion
re

Refecences:

All' references listed in mochile

4

Class Asslgnmonts:

Select the best method, given home. plant condltrions

58
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1Page _58
Module Nil:*

Review'

Instructor Notes:
Instructor Outline:

.

0

.14

."(

or

O

'1.
4
Review each of the methods.

2. Have participants select t e best method
for their hie plant c derifig, cost
of equipment and reage ts, analysis time,
tensitivity of method and interferences.

. .

t,

59
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Module No:

Page 5% .

Module Title:

Approx:.Time:

Objecti ves :

Submodule.Title:

EVALUATION

1. The sensitivity of the titrimetric method without dilution i§

10 td 50 mg/1 NH3 as N

.5 to 25 mg/1 NH3 as N

.05 to 1 mg/1 NH3 as N

.02 to 1000 mg/1 NH3 as N

DiLitton is a problem in the nesslerizatioh method because dilutioriftter
may have annon4ta in it.

What.methods doemost kits ute

Nesslerization o

Ti trimetri c.

Electrode

4. T F) The arrinonia electrode method is EPA approved

5. T F The kits. aye EPA approved

6. T ,F Direct -nesslfrrization is EPA.ppr)ove0

T F An amMonia sample may be preserved with

Indicate the methods for ammonia nitrogeh

Nesslerization method

Total Kjeldahl, nitrogen method

Potentiomeiria with electrode method

Titrimetric method

GraAtric method

CadMium reduction method

60

)acid and_cooling for 2 :hours.
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Page', 60

.

1Q.

The chemical symbol foe ammonia

Nflif

14%

NH2 . \c"

4,4.4..444

NO3 0'

Standard, Methods reports ammonia results as

mg/1 NH4"

,mg/1 NH3.:-

mg/1 NH3 as N

11. T ,F The. ammonia 'tifration procedure%imiet be preceded by the distillatior
step.

12. T F All of the amMonia procedures have some interferences.

13., T F Soaps and 'other wetting agents may tnterfere with the ammonia
electrode operator.

sk

,

61

)2,
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Page ,61

Module No: Topic:

EVALUATION,II
Instructor Notes:

;

1.

43

Instructor Outline: ,

1. .5 to 25 /1 Nli3 as N.

2. True ;

3. Nesslerization

4, True

5. False

6. False

. True

. Nesslerization,'

Potenti ometri c with

.Titrimetric

9. NH3

10. mg/1 NH3 or N

11, True.

,12.. True

13: True

dleCtrode

a

1

N

2".


